O2 radicals in arachidonate-induced increased blood-brain barrier permeability to proteins.
We studied the effect of topical application of arachidonate on the brain surface on blood-brain barrier permeability to either 125I-labeled human albumin or to horseradish peroxidase administered intravenously. Arachidonate was applied under a cranial window, and the concentration of albumin was measured in brain after elimination of the blood by perfusion-fixation. Permeability to 125I-labeled albumin was increased in the superficial 4 mm of the cortex but not in the deeper cortical layer 4-6 mm from the surface. This increased permeability to albumin was prevented by simultaneous topical application of superoxide dismutase (60 U/ml) and catalase (40 U/ml). Alterations in vascular permeability to horseradish peroxidase were evaluated in semiquantitative fashion, and they behaved similarly. Extravasated horseradish peroxidase was found in the wall of penetrating arterioles, and to a lesser extent in the wall of intraparenchymal vessels and capillaries, but not in the wall of pial arterioles or veins, although these latter vessels displayed focal endothelial lesions. We conclude that arachidonate increases the blood-brain barrier permeability to proteins. This increase in permeability is mediated by O2 radicals. The increased permeability occurs primarily in penetrating arterioles and not in pial arterioles or veins.